PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-298591 
(43)Date of publication of application : 11.10.2002 



(51)Int.CI. 



G11C 16/04 
61 1C 16/06 
G11C 16/02 
H01L 21/8247 
H01L 27/115 
H01L 29/788 
H01L 29/792 



(21) Application number : 2001-100148 

(22) Date of filing : 30.03.2001 



(71) Applicant 

(72) Inventor : 



TOSHIBA CORP 

AIDA AKIRA 
NOGUCHI MITSUHIRO 



(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly integrated 
semiconductor memory in which read- disturbance is reduced. 
SOLUTION: This semiconductor memory is provided with: an information 
accumulating section which has at least one control terminal, in which 
erase can be performed electrically and which stores discrete data of (n) 
levels (n: integer of 2 or more); and a plurality of memory elements 
arranged between at least two current terminals. When the voltage of 
the control terminal at which a conduction state or a cut off state 
between the current terminals is switched is assumed to be a threshold 
value, all of the first to the (n)th discrete threshold voltages decided in 
the ascending order of the threshold values of (n) levels are higher than 
the lower voltage out of voltages applied to a current terminal at the 
time of data read, and lower than the voltage applied to the control 
terminal at the time of data read. 
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vtm<nmi&tm^vzm<nmA<D<pr$<nmj£, *ikk* 

a L1JEV read fitt**ii*<fcl^BMt<fc f9 40 
[0 0 5 2] mi (B) Icte, SlttSr^y ir/u 

KWRWft r £ (3* y t;KOSfii^ttiXWBift 

[0053] »#ii^tt«&o c ffi**»oB«i[ 
tt. Bl (B) lc*3ft*J:5ft$>*&tto 0 tH**ft» 
©Hfili, 0 V J: 9 t>*# < % g^ft LSEEV refi so 
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WE*U LIEV refi? < , #»fttt*HJ 

JEV r e a d X "9 t>/h£ V^5MS <t fto TV>£ 0 

[0054] ^7t, m^f^ct ^ m 1 (C) ^"Til 

IS, 0 V^li^AyXJEA^coflat^or^T, IS^m 
LSBEV r e f <fc «9 fc/h £ £ 4otl^ 0 

**tt©BMttt, Sc^tti LSIEE V refill t>^# < , 

[0 0 5 5] 122 7 (A) [Z^lstcX |&9>ILic 
V r e a dfCctS* h l"X\Z£ ot±#t6BI#*)5 

[0 0 5 6] 12 (A) KfS, y — Kir *£ r —:/Sr*l' 
* L/tPMBR****:***:^ * y ir/w h 9 9 
ft. JKttfrH4B£ Lfc»**s*4*t6. 

[0 0 5 7] ##ii*#tffi<D^ y -fe/KOtt^-C* t(S 
V^HffiSrV t hw (m i n) . *#i£*|8Bffi<a#**B£: 

av (Aviixi^xfio. 4 va«*s— «W-efc 

5) ^t^o 

[0 0 5 8] K*mbi6fPOi*5iftWfc*lC+4)-<C"fe^ 
[0 0 5 9] -f-ftfc*,, h«£E*S«iVM$^'t/u««E 

[0 0 6 0] rov-^y^vi^tSo -t^jCfiv 
l £ Ltiii vg«(0«E*ii Lv\> ::<£>£#ft3cD 

[0 0 6 1] 
[ft 3] 

Vread=Vthw (min) + AV + V1 
JgftaSrAVirVl i: Wfp-T* fctBSI-* LV^TIBOft 
4. »5^9fi:o 0 

[0 0 6 2] 

[ft4] Vread=Vthw (min) 4-a 
[0 0 6 3] 

[ifc5] Vthw (min) =Vread — a 
Vthe (max) ti"S 0 Uk9aRUK*aU»m-± 

O^ilKt^^trJ LlflEV r e a d ^ K U^St-ttV t h 
e (max) liV t h e * (max) i: ft «9 > 
$nS^*JKffitft4o wr-CVthe , (max) 
#aKK*ttJb«EVr e a d* b V H 

[0 0 6 4] ^ilKire^-m Lm/E V r e a d * h 
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[0 0 6 5] r<OJ:9lCUT*3e*<Xfc#a«»*UU 
m£EV r e a d * h U^ilCtt^^l^ffi^l 

[0 0 6 6] 

[«6] io 

Vthw (min) — Vthe' (max) > & 

[0 0 6 7] *w#tt?F»«tt^ y K*>tt5?H*BM£ 

«FBB^B8«*«acLfc. 0 2 (B) fctt, ««* y - K 

[0 0 6 8] -ttf>»*, +#«^y- K* h u*«(OJB 
*iIV the' l*%]M<Dffi&mmV t h e lCflfebi\ 20 
^iSWSc^EU LSffi V read *:tt-C»S*tt5 C b £ 
JLfcfcJ L/c 0 

[0 0 6 9] y — k* h u^o»©t ttom^BUt 

[0 0 7 0] o£*K — ^coy — h u*l3Nffl 

(0?H*IIMttt#aWI**ffl L1EV read (Dift*fe 30 

[0 0 7 1 ] 
[^7] 

Vthe' (max) =F (Vread) 

r F (x) li^^ey ir/u h7>^^^U — K-r 

[0 0 7 2] 0 3«±IE»5Sr®i: LT, ^C7£©£L 
#RStRSS*.ffi L»E V read, fiSttfl^ y irA^H 40 

ftv t h-e&So 

[0 0 7 3] :©^?7^ »6<oiB«=S;Sr»*:-rJ: 5 

#fi^y — K* h u*«<z>i¥i±ISlffiV t h e ' *s|0W© 
S*«tvt h el- J: 9 t>*:*<<cs«t ? tei£3£i-*u:f 

<t < , ffi£mm^m£mfc<vi&$&<ntcfr\azv the' 

tvthe £oMte*£< i: 9i" 4:^a*U 

[0 0 7 4] bZ?>X\ $C6, o*<9— ^B#ffl^(0?H* 
fSfiV t h e ' (max) tt^ * y -feyUO y — Kt 5 >T 50 
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* * - y \z x z RMtxna* ± s i ^-&© t * $ v 
o2is^oynfc 0 y- Kf^^^-^iasM 

e* (max) < ft £ tf>K, SB 

[0075] sa^k^nfo^ey -tr/u-e^y^y 

JUlcS^ h7 5'7 B $«MONOSf^^yt;^ 

*m ^miai y - kt-v * * - :/m a z> mexiba* 
izZ<t£Z>o $e>i-MONosi^*yt/w:*3^t, 

^ * A^ffi <£>IE®^<o \s9 h h y^ y y :/le 
/v*Mb»«r»IIMtUfc»fr, y-K^-f^^-^±6 

[0076] &mi&<nteWi-eft* ^ y ■fe/uoHfitta^s: 

[0 0 7 7] jfcmM<Oj&m<Oi> lT>b*D<DW)%:k Ltffi 

KHT, V v e r i f y <h JKT"CfcS r t SrflkB 
"f-5tb^T\ ^NANDlE E PROM"Cfi?N*H 
flSfiO VWTT'fc^CO-e^ — i?ls&*tmrt-Zb V v e r 
i fylt 0Vi*)M^<t5^ s *>ofc B JB*^< 
y 77^»^*5V>Tlii«y- htffi^Vv e r i f 

[0 0 7 8] ::t'Vv e r i f y^A"C*>5 S«JW 

h a mn-r z it * ^ ^ w»» k 9 ^ 
[0079] **lfc<ojBtt-er4?H*B!*t*E"e 

$>5fc^(CV verify tiEt?fc 9 , *S*-< y 7r^f 

»^(c^y-^^(iii^(D^mu«jf^<bP)D<sm 

Hit*fc5 0VtJ;<, h affile tiE^K 

[0 0 8 0] H4 75SH7lC**3«^®ttSrNANDa! 
E E P R OMM Lfzm^(D^^r V -fe/KO*ffi(HlK 
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[0081] 0 4 (a) -m. IfSili^tt^M 

OS h 5 V ^ ^^5>45^W«tt^ * !; t^MO- M 
i5WH:««Sn, -•#lRh?^#S 1 £ 

— WHSR S 2 4r^LT*iiy-^^S L 

Ml 5<0ffiiJ»ffl;1»i. f-^IK»WLO-WLl 5(C 

!>x/UifiWe 1 1 ^^X-fettTV^o 
[0 0 8 2] ^f:, f-^MWLO-WL 1 5fc» 

7^^S 1 (DffiiJWaffifiyn s^iiSWftS S LfC*g 

[0 0 8 3] IKF7^^S 2 (Dffcljtfipm^ 

ANDS^^!it/^P 1 SrMUTV^o 
[0 0 8 4] 14 (B) "CHU 04 (A) Kl^SiXfc* 

Ti/^o 14 (B) -?tt, -feyuflJigSrfc^fJ^-f- 

LWGS L^^^eyt/^l/^ ^ hC0ffitJ»ia*WL o 

— wl i s^i^iii tm ciwiifttaoT, 

Issl, G s L f±'>4 < i fc i#K± fchtf J: < , 

-^istRiftwL 0-wl i 5 tm-j?mc%m£tiz> ^ 

[0 0 8 5] f-^fe^BLIj:, f-^lRiSIWL 0 

-wl l 5 ilB/^f^l:affi±T^(:i4 (B) * 
^f*3;fcffiB£*LTV*<5o &7-^MBL^n-7 
^il^s s LiEftfictttr^ bffk^is?? b 2dSg£«S 

[0 0 8 6] El 4 (A) -Ctt, ^^ey -fe/l^/o <y ^ l {z 
1 6fli x -r/^^^2(0 4^f@coy ^ey t;vh7y^^ 

[0087] ?>— ? (D^m^Mz-tifamtf — bt^mfc 

S«WJc«x.tf l 0-2 5 v<oK«ffiS:Hi*P-t-*- t 

<h^<t or moths* nm9mm+<otmm#mtoi'z> 
^tx**^v±/i'b7>'i/*?(DmmmK.^ik^. - 
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[0 0 8 8] g]5 (A) 14 (B) |C:fcttS;*77 

A#r*]-efo£ "a-b" m±-e^wfffi^$jx«o is 

(B) 14 (B) l:jolt5D *#|fijT*>3 "C- 

[0 0 8 9] 15 (A) SflfSSUf £ LT>>y =a V 
IftlS^Oitei:«Srl^tMO N O S * y iryi- h 7 

[0 0 9 0] P®4 £ **»«4±|Ctt. NS^x/U5^ 

[0 0 9 1 ] Pf!>x;l/6H Mx.tf^D^ 

#E^«jKj& s 1 0i4 C m-3^e>l 0Wcm-3©BT'«lS* 

h7^ K«^6*« hy*/^- h«W7^LT, 
PR«SiN, SiONH45i#i»i8^3nm 
d*e> 5 0 nmOi?^t*M^tlt^5o 
20 [0 0 9 2] r<D_htC, 0iJ^fi > JP£ 2 nmT^o 1 0 n 

LT, «x.fi#y ^>y x! y^ws i (^y^7^>y 
t^K) v-y =^i:<a;**y*«ig. NiSi, 

MoS i , T i S i.CoS i h # I) is V l/(DX ? y is 

yv-yn>\WSi, NiSi, MoSi, TiS 
i, c o S i 4if©*i«3t^64:5«»y- M 

I 0 nmfrb 5 0 0 nmOfST'MStfCl^, 

[0093] h i o(D±ia*^ b^r^^y 

Dti l, W-h i o, ^p^ffiiR9, m^sai 

5 nm^fe 2 0 0 nmW(J0^5 =* ^g*fcJR*fcfiv' 

y xr ^SftBt*^ Z> if- h l 2 0*ftMfe * ix 

Ti/>r, rtibt^^ey w- h i 3^^$n-cv^' 

[0 0 9 41 Ili^MOU 14 (B) K:*3VvC» 

40 WL0-WL 1 5X15, iltRy— hfOT^S S L, G S 
[0 0 9 5] ftiS, PM^^^6fi s NS|>x;V5|I«J: 

[0 0 9 6] :H^^y ir^y— b 1 3©R«^tt^ 
-h««WWil 2«r*//-Cy— ^ • KWVNffilttk 

II 4^M^tlT^-5 0 wtlfey — ^- KWVNS 

tttkJli 4 ^itiais, mocj:^ m 

50 ONOSSWHttEE PROMt/U«^JtlT^ 
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0. 0 1 //mJ^_hi:-r>5o ^n^y-*- KKVNS 

gSM/5 s 1 Oi7 C m-3?5^1 0 2i c m-*tteZ>£ 9 
1 0 nm^f>5 0 0 n m<^T^/&£;ftT^£ 0 
[0 0 9 7] £ib^ :n^y^' ^N^&tfc 

mi 4te**y±si-m±x*B.&\\^mm£ti, nands 

t^^^^T^^o EI 5 (A) iCio^T, 

-t*t-€:^y— KSffil 5, 16ft, MONOSSEE 

i 3^$ij^im®i o kmmx*mf&£i%x\,^z> 0 

[0 0 9 8] Ztlb#— htil 5, 16 1*, CTxtf 3 
1 5 nm(Dm£<Di/\) =■ V^ffcJK* Jtf*;*-*- 

^6 £*tr*]U MOS hyy^^^MltV^o 

[0099] hMUi 5 S 1 6<£>y— hfi 

tt, p^yir/uy-h l 3 <nff— hS J: 0 t>S< , PJx. 20 
te\ l/imHTO. 0 2 MmJW_L£ LTMtSI £ 

[0 10 0] £fc, >5r*— 1 6<0tf«K»/#£;h,fc 

y-*£?ctt KK ^*«fc*SNS!lt1RJl 1 8(*. ffil 

X-^te^l 9t^^??h2 0£^LT«^£;ftT 

[0101] -r — 9 (B L) ft, BH 30 

BH-<5 ^^ey ir/u:/ p 3, * tMftfcSftS <t 5 
(B) (DJSffiiT^f-^^ey irA^n y^«E»*T?» 

[0 10 2] — htfil 5<0>t-«^»rit$ixft: 
y — ^ • KWyNSt£fl2 1(3. = b2 2% 

^Lty-^i2 3 (SL) £g&gfc£jft,Tl^5 0 

[0 10 3] rcoy — 3 (SL) 13, 

^eyt/uyn y ^-C«M*S;h,3J: 5KHI4 (B) o«E 

y^^h 2 0, 2 2£LTfL #J;LfiNS!XfSPS!K K *o 
— y'ZtlfcTtf!) is}} za^*? 9 is 7**? is, Zl/f^v-l/ 

[0104] £ibic x :ti^v-^2 3, x— ^teSS 

«19h t<Dfflte, F'lxli'S i0 2 ^S 

i N^fe/JJS«MIK2 4(Cj:oT3ttS^n-CV^o 
[0 10 5] rco^-^fis^l 9_bSa5(C(3 % 

#J;tti:S i 0 2 ^S i N, Xft ^y ^ K*»6*5lft 

(3. [IH-te^LTl^V^ #J;U2, W.Al^Cu^ 50 
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[0 10 6] B 5 (B) lc*$tiSWrffi-ett, m^ftffi 

[0 10 7] *jafi<0?gffiT*fi. MONOSSt/vSr'ffl 
^Tl^fcfe, Si^- HE E P R OMt;Ui D tf 

[0 10 8] JioT, K«EE^Ap$n6[BlK«>aB8l«: 
ft_h£li\ «M«2 4<oy- MW^SI«)ii*t>l6]±*-a: 

[0109] *fc % tm#— h««*»rt-*-»fc»«>^ 

*«lft»*-e, 1 o 1 oo«f h 7 y ^l:«fif^«»* h 
t»ft*5:im5. £e>K, ®^f««S8co«^ 

[0110] NAND^^yicisv^m w*8Hfca s ^r 

*«aifl:*snjiiB-es>5 0 afc, MONoss^yr- 
ym MONosi^^y «t o fcf-*fti*»tt#fi 
ft^*5v^r, y- K^v^-T/^&^-rsfc^ 

NAND MONOSi^^yi:*5V^, ^*^T*fc^ 0 

[0111] mi (omm<omm(om 1 <nm&m) m e 

(A) tZfi, MONOSMiryU^rffll/^/ci^^y -tr/i^o 

2 7©*i5«[si»ia-e*)ao mi (a) t^sn^s 
1 (Dnmmm\zi3iirzmm\B}&m t m« h 9 

^Sl, S 2^MOSt/K1^<MONOS 

ffilH(3|gI5 (B) ^*$nsiit)-c*>5o ^^c, H5 

(b) k&»z> "a-b" m±.x(Dmmitme> (b) ic 

"C-D" j»±-C^BffaattEI5 (B) 

[0112] 16 (B) T*«igW h7y^^^^^!J 
±/utm CMO NO S o L 
t^5, :oS^, il^h^V^^^iry^y-ir^h^ 
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mtm^(ox-mvi b y ? t y * y ir/^raoggiisr 
[0113] (* i <©hi6^?k«<o* 2 to&mm) 

[01 14] #^JK0JO^fa®&tt:ia 1 (A) Xtt. H 

6 (a) K^ttsii 9, -t<^±aig*iia4 

(B) iC^^^l^ffi^T'fo^o B4 (B) KiSttS "A 
-B"»±TOiB#B7 (A) J^£*L, "C-D" 
j»±-eo»fBA«H7 (B) fc*SJx5. 

[0115] |7 (A) \Z7jk£tlZ£l\Z s PS*»* 

cm-30m^Pl!?x/U6^ 0tJx.fi, 3Hl5nm 

3VlMk«t4fctt^^r^^->f 20 

«*.tfy ^4fcttSt*S:l ow cm-3^5,1021 

■ 31*10n 5 0 0 n m <£>i? $ ~Cj&f$L £ tl/T V N 

[0 116] cftibH 137 (B) ic^ns J: 

«*n *>y = ^mtmt*ht£z**&mtem&2 s» 
y^;^- h mum 3 o &t>-®^ wmm 3 i 30 

PS^x/V6$:fi]^llO. 05-0. 5Mm^^t* 
[0 117] rcoj: h^/^- hfl&fUR3 0&t>* 

R3 0, ttft*fiM3 1 *r»j*Lfc»*lctt, *^-#« 
[0 118] r.(7)±tC N Witf, 5 nm^fe 3 0 n 

*fctt->y = vi«/->y a^wtat/^y ^^mm, 

v*— #y|6IWIl3 2Sr^LT, 0H;ttfy 
V, fltig, *fctt#a^4:l 0 17-1 021 C m-3$r^M 

WiDLfc#y->y3^, ws i (^y*? 1 

y^yt^K) t#y ->y a^tco^^ Ni 
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^^y^«Jg. &JRi:^y v^y a^i*)*****^ 

xf*&jR^#y '>y=y wsi, Nisi, Mos 
i, Tisi, Co s i t*)£<onmm&frtt*w&v 

— h 3 3^1 0 nmH5 0 0 n m(DJ5£ t'M^tlt 

[0 119] Z<D®m#— b 3 3fl 114 (A) fc*3^ 

(B) ^*5V^TjRffife**|6lK^o y 
ixT*5 9. T-^I^WL0-WL1 5S:MLt^ 

4 ittttfc«BEB«!lP-C#« J: 5lz*oTV*S 

lv\ ai»y- h 3 3±i;:tey- h 

[0 120] y— h^r^s/^J6IWR3 4, *J«iy-h3 
/vy— h*fe^IH 3 0tf>ffljffifi. #lx.t£5 nm^t 2 0 0 

^ y -i?/uy- h36 Srff^-TSo 
[0 l 2 l] 12 7 (A) l^-TJ; 9 ic. rtt^^^eyir 
)Vf- V 3 6 ©Wfflfcfi, y— hflttlfilMIt 3 5 &#5A, 

-cy— * • yNitt»S3 7«*ntv^ 0 

r^tby — x- KW >-N^ffitWI 3 ^ey -tr/u 

y-h3 6tcJ;tK ««fai3ii:fa$nfcii9I 
SrW«*fci-5»*y- HEEPROMt^SMJ 
*i/C*3 9. toy- h^<b ITIi, 0. 5 M m«T0. 
0 1 /x mJ^±d:t5o 

[0 12 2] rtl^>y-X • KWyNitt*|3 7 t 
0 17—1 021 c m-zkte&£ 0 \Z.m$ 1 0 nmrt^5 0 

k u-r >NSte»g 3 7 fi»sH-5 y * y -t/na±#* 

[0 12 3] ^7c, 12 7 (A) ^*5V>T, y- h!1i3 
8ttBl4 (B) fc*3lt*ai«y— HW»il*S SUCfttt 

y— h««3 9«aiwy— hfW»l*GSL 
EPROMcoy^ey ir/uy— h 3 6 tPli-cM^iit 
[0124] y— Mi3 8, 3 9 coy— hgtt, y^e 

yt;uy-h3 6wy-hfiJ:nfi<, Mx.ll 1 n 
[0 12 5] ^7c, y— h«S3 8 0jt«»w»j**nfc 

y-x . K^yNSffiffili8H 
fy^y^fy^y k, ^z^-r^ b 

v^y h 2 osr^LTSfitsn-cv^o x 
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ztiz£o\cm4 (b) <Dmffi±T*ft\z.7uy?$m 

[0 12 6]-*, ^-hti3 9 <^«C^tfc£*l 

fey-* • KKyNsrai2 i = h 2 2 

C14 (B) lC*5V^r«SBa£**|6l^yn «^MST' 
[0 12 7] rtHb^>-^^ h 2 0, 2 2 t LTf*. 0»J 10 

5ttfNffl*fcf*pa!^ k— ^*ixfc*y *>y 
^*^>\ &t/* y^fyv/y *>r h\ a k t i 

N. T i *if*S3E*SnT, *t#««iftot^S. 

fi, MxfiS i0 2 ^S i Nfc£**&fc5*IBK2 4fc 

[0 12 8] £ bid. Z(Dzr — ?$amBl 9±u^n, 
MxJiS i0 2 ^S i N, #y>TS Kftif^fe 

S ±SBE*as»j£ $ v * S o 
[0129] *&mMlz&\,*x* ^^eyt/KOf- 

[0130] (^2 (DmmcoMm) m s %.v<m 9 i^** 

W <o m 2 co SllSTK j» K *5 ft 5 t 5 - 9 <V Ctttttt £ * "To 

cm^o &m#>ibtix^zzk\zft 

oBlffi) V t h i «fc 9 fcBS^irS^tfexLS r irdS-C* 

So 

[0131] B8 (A) -Ctt, y irA-«, ffi 40 

^tt^T. V r e f «£ 9 l>Bliii<!: ftoTV^ 

So «**HR-Ctt, ^^yt/KDMliVr e f J;«9k 
/J>£ < , v t h i X 9 fc^tv^fiBKJRSoT^*. 
[0 13 2] HI8 (B) fctt\ #tii^ffiO>*y ir 

(cy-^ - KWyfttis l j&sKft&ix, r<£>y-* 
«ffif*«s 5 2 asiatt btt. r (DigrSil 5 2 ±tc*j 
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5 2(cAS:^^#^S»^tL/ u c^fli^^:^tbT^5o 
[0 13 3] 0 8 (C) Ml*. }B**lfi©^*yir/uy 

[01 34] &tcm 9 ic^ixs x 0 \c y &&ifoi&m<o 

[0 1 3 5] 12 9 (A) "Cfi, «tttSr^^yir^», IK 
(ASrHffiir LT^So »#a*ttHB-Ctt, y y 

^Ji-r^T, Vre fJ;n*f^BIIt4oT^ 
So JH**«T?tt, ^ * y -fc/MZ>5M&r± V refiH 

/h£<, vth i SrttSA/-C*#v^«^&/h*v^li 
<Dr^*<^Blc/£^oT^So 
[0 13 6] 09 (B) iCtt, »#i&*iRflB<D^y-fc 

So 

[0 13 7] 09 (C) litt, ^ey -feyuy 

- K^«fflftt»^)5*>, V t h i £9 tfflv>Hfii:^o 

S#tffi^^tt-cv^So 

[0138] El 9 (d) icrat, iittl^^^yt/uy 

— h^m^r^c^^^^, V t h i «fc 9 t(Sv>Hffii:/«co 

^^IEm^f^ / >^a$nTV>S^^^$tb-C^So 

[0139] rrt?. i»*»flFf±«*.tf«Miy-h*:0 
Lfctttt-e*****^;**^. «*.tfi 0-25 

^^^^-fr, Sfejcy— h««Sry— ^«ffilc*tU-CA 

-rsr ^T-tT^nSo 

[0 14 0] » gr ii^i&miW 0 V^r 

UT^ffiT-SJ«y— htcS5«JE, Mxfil 0-2 5V$r 

Sw^T^tT^ttSo ^/ciiy-^Sfil^LT Kl-^^ 
MGL&jEKsi'CTx l,X?-v*/i'Xtium£titc*v 

[0141] *Hft^MNANDSEEPR 
(A) lc^-f 0 y ^ey -fer/U^u 5/ ^ 1 13114 

(a) fc»**tfc«rti:ra— r?*>9, «ffi©aaip*«* 
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[0 14 2] 4i\ If-y h»B LSr^y ^^r-v?Ufc« 

fcy y ir/UM 2 <o*JS9^— h co,lJ££:l%^dH liEv 
r e f CH^^So **rV ± /I'M 2 Slfl<D 1) iz/UM 

0, Ml, M3MM1 5<0#J*iy— hO«JES:#aW 
Sc^tti L€JE V read, -5>feo(Ol« h 7 * S 

1, S2 (Dff*— bW£&3t%>tii LMJEV r e f I^RS 
U y — ^^S ource?:0Vat, Sc^ttJ 
^^fc^^ey ir/UMZ^m&t^l^ttl^^^^y bt& io 

[0143] iltRy * y t/UM 2 OBSfltV t 

h^Vref ii t^ltV^tii^lBft&tfaW^* 
y -tr^M2tt*7Jc&5<0"Cif y MSB Lte^y ^-r- 

[0144] ^tt^*turaiw^ i ey-fe^M2<oBMtv 

t h^V r e f X V fc/h*V^«5*tt|LttllB<CC>tf. 

[0145] -TVref «»#ii*tt«<^BMi £ m 
&Wm<DWm<n*PK\<DW£X~&<9 * Vr e a d««#ii 

[0 14 6] #Ct£, AND^EEPROMKigfflLfc* 

^f-^^)iMtftMSio (b) zmi^rmw 

[0 14 7] ANDSEEPROMTU t^yhSBL 

«S*Sy-^«6S o u r c el£««Sftfc»«h9:^* 
* s 2©tt«fc^IW^^J^1I««l<o^*y -fe/u 

5 5 £«/&LT^5 0 

[0148] Si\ t'^SBL^yft-^U:S 
/■c^^y -fe/PM 2 (Dfflfflf — b omEESrfc^m l«JEV 

r e f Mt££f£o »*uiuaw*nfc^*yir^M2 
j^oy y ^/ucomrn^- b (omi±£i¥miKm^& l 

SJ±V read ICg^tSo 40 

[0 14 9] l«h7^^S 1 <D^— hfflffi 

£«8MBEVc cfcKJtU y — ^i^Source^O 

[0 15 0] -t-^h>*>, »W**tfc^ ^ey i?A-M2<7)fS 
ttVthiSVr e f J: 9 t*#V^»#a**«ftfetf, 
StR$ixfc^^yir/UM2«^-7tC/ < C5^T*lf y H^B 

[0151] rtU^LT, ii^Sftfcy *y ir/UM2 so 
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(DEBffiV th^Vref^ t/h*v^*tHLttt8*5> 
tf. m$l£tltc**:V -fe/UM2tt^>'-t-««>T?lf y 

[0 15 2] roBflc^bS:^— ^lUK (H^-^-f) rt 

**y -fe^cox— ^^St*.a*ix5o ::t*vrefiif 

U V r e a d tt$f5fc4fcf&o«ffi J: «9 fcffiv^WBE, V c 

[0 15 3] jSfcl^ NORSEEPROM|:Iffllfcf 
^7 tf — *©tt*aL»f^S:Bll 0 (C) £ffi^Tt£^ 
-T5 0 NORSEEPROMTU bfy h»BL 1 

Six, MltH try HftBLi^SMKSnrv^. r 

5 0 ^<7)J:9J-y^y iTA' h7y^^Ml-M3t^ 

[0 15 4] Z(Om 1 fc'y h^B L 1 jC^PfT^2 fcf 5/ 
hi»BL 2^Kttibtt. Ml <0\f y hUB L 1 RI&l^K 

mm ztifz^^v ^/vm 2 <o»j»y— b<Dmj± &m^& 

L11±V r e f KRJEU tt*ffl biiiR £*L7t y ■=& y ir 

/um 2 «^<o y y -t/uoffiijwy— h oiMESr^ig^SK 

^WLfflffiV r e a dMg£5£U y-^ilff^Vs 1 

tut, K*aiLaw*ttfc^ ; ey'fe/U'M2^«aE*si« 

[0 15 5] i-/«ctot>, S^^^fcy ^ey t;uM2©d 
«V th^Vre f <t!3 V^»#a*«»>5c 
tRSttfc^^y t/UM2ll*7l:45©-C, iltRtf y b 

[0 15 6] CtLiC^UT, S^Stbfc^^y iryWM2 
(OHfflV t hsGSV r e f <t «9 {>/h$ V^^ffl LJKffi* b 
tf^^^ttfcy -=ey ir^M2H^-vr-6(D-e. fcf 5/ 

[0 15 7] r^mffiXffcS:^— ^088 (H**i*) 

^ey-ir/KO^-^^fg^tB^tv^o ::t'Vref|j:| 

V r e a d »ffi±Ktt^HMK «t 9 fcfiV^WE, V s 

1 tiii^o v-c&& 0 

[0158] 3^*5. B10 (A) , (B) Ltcmm 

££oTV>6a s , ^^ey-fe/uiroat^WSfll^Sr*-!" 
5^*3614^ ^y t»3t^brtfiv\ ^/cy ^ey ir/uco 
Ltli7n-T^ y^y- h^y^-y t;^MO 
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NO SMj* * y ir/^^igffl-e# 5 0 
[0159] *HJ6<0«J«<OS»*Srig 1 1 fcfflV^TlftW 

^Lfct><7)-Cfe£o Hill (A) li. 

B#Pfl§:*U IttCilVth^LTV^^ II 1 

(a) fs*Mitta«5 7^^Rfte>ixfc— *r<oy— ^ ■ 
k w >«»■ 5 8 oi^taw e, tiitnmwmm 5 

[0 1 6 0] Hill (A) 4»"C, ©-C**ft5HiRtel2 

I 1 (B) (OT$ix5J:5^1il^tT^5o i-fc 

«w*M5 9»c#<o*««f*«*a*nfcttiii 
[oi6i] ii 1 (a) ®-e*s*b***fcttia 

II (C) [ZTjk&tiZ x 5 urv^s. i-fc 
;b*>. WIM5 9i:/>4v^i«f*»«Sii«:*i 

[0 1 6 2] HI 1 (A) ®^£fts^#fu*i2i 
11 (D) t**nSJ:5ftJRtB»-#lSU , rv^5. 

[0 1 6 3] 111 1 (A) ®T^£ft5fl£*M*. 

*f9igu«#»*S:tT3*ir^Hi 1 (d) K^snstt 
[0164] «w»«JiJcffl»&nfc««fttS 

[0 16 5] rnttW^*9igb«#ii^«**fTo^: 
1 1 (A) HioVNT, ftW*tyrS:»Lfc(D, ©<£> 
{*«pB#P B 1^«ia^V>, fejftUiV t h i tCa5<5lNTV^ 

[0166] r<D^a6^*tT^nrv>fcJ: 5 t-S#ii^ 

[0 16 7] r*vtc*j*U ***<0»*fcfcVNTI*iH* 

[0 16 8] #|M6^1fi£MONOSS!>« s ey 
tSo ^ r XK b 4 n mJ^TTiteCf 
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5nm-6nmgSOi^li *y h*-;WfrfflV^M 
*ift^SrtT5o ft*5» *6SJRJ?fiTEM (Transmission 
Electron Microscope : SiSflgtt^KfiMft) feifSrfflV^ 

[0169] Ull 2 (A) CMONOSS^^yir/H: 
*5lt5}H*1»tt«r»'*-. mi 2 (A) "Cte, «M*ffi± 
BfP^U ««S:BI«Vthi:Lrv^ 0 r-TMi. 4 

r X\ V e r a 1 «V e r a 2 <fc «9 fc*<0|fe*tffitfS*:t 
10 < N V e r a 2 liV e r a 3 «fc «9 t^^^M^* t 
< „ V e r a 3 fiV e r a 4 J: 9 t -tOj|6*t<l35S*S < 

[0170] mnm^z m&mm<D%tmm 

A^7^i:i V&feiStiZtiK iH*«Etf*v*»5i? 
NPW («<45o «t o T W±B»m *r« < +6 fc » K *4iH 

20 m^^^xhm^fwmm^nmm^^htixi^tc 

[0171] r©fc»}B*«JBE©i|fe*W|[S:V era2^ 
e r a l^Ilt, JH*BMt«:V t h e 2^bV 
t h e l ^*itT*ttHIII[ J: 0 -CM 
*B#W^T era2HTerali49, *§*B#2£51 

[0 17 2] r OfiitE^V e r a 1 
30 WTe r a 2 JEU*<0}fi**M** # = XAttH 1 2 
(B) lZ7jk£tlZ> 0 

[0173] |12 (B) \Z.7jk£ftZ>£ 0 [:MONO S 
(^yaylMSiN) — . SfS]#^ct?Mt 

•So 

[0174] m*m*ftmzmmwmms i N^^mm 

40 ioth^W (Tunnel S i O2) 4^^ 
«»tt»ftlStU **#S«Sub^5)««f*«lS i 

[0 17 5] «tt*fl»S i N^^- h««g a 

t em^u y?mtm& ucksi 02^^^^-^ 
mffiwmm s i N^mttikmm* f n ( f o w 1 e r 

N o r d h e i m) ?£A^ix5 0 
[0 1 7 6] ^fcmi 3 (A) CMONOSS^^eyt 

so ttco, *W*»iiJ: 6**^- *W#ttjE«W 
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SiNlf^l5nm|^T, t V totf\ 12nmW 

»fc. jE«W*ffKtBM:BI l 3 (b) 

Z X 0 \z¥m&m%L 5 7 _L<E>««f *«H 5 9 * 

[0 17 7] A*ffir*a*IB^^-^««p»tttt 

S i N«ff^ft#-frr, S i Nl^iUkLttf-^ 
ltttt(tHl3 (C) tc*$nSJ:5^¥**aS5 7 io 

[0 17 8] **lfeoff^Jc^v>r(i, 
t>\cttffiW9l#;&i:m^X^Z><DX* 

K S i NlK^WaiRflC^ 1 5 n mHT, t 9 to It 1 2 n 

[0 17 9] *fc, *jllS^«*l2:*5V^Ttt}H*«t«JC 20 

[0180] iotrnfe^bts i NilSrm^S 
ai^:lti^f:MONOSlt/M:io^T, *3!J609 

[oi8i] -r:^ mi<omm(Dmmx\ ikm^zw 

[0 18 2] ft*5, NANDSEEPROMWItO 

[oi83] (i2 <Djma>mmn9i i *ae 

JKW1E114, 15. 16^1>TNANDIEEPR 
OMl:fiT, NORfEEPROMClfflUci^ 
WWi"*,, HI 4 (A) |:iiNORSEEPROM(0§ 
ttHlg&ia^SnSo NORfEEPROMTU ?g 1 

\fy hiBL l lc— WasMfcSixfc^y ir/wh^Vv 5 
y ir/u h 7 > is* 2 <D— *iT^£ 0 

[0 184] NOR^^yt/V-ClilocOh?^^^ 

tRI&WL 0— WL 2 [:g^^ntl/^ 0 
[0 18 5] ICOS 1 t'y hiSB L 1 Wffl^2 t'^ 
hi&B L 2d«K»tfeiX, Il^t'y hiiBLlPilcS 
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[0 18 6] ICONORSE E P R OMOlIi^g] l 

4 (B) K^ZtiZ. Ell 4 (B) "Cfi, ir/uflS 
it&toa>9^i-< -ratable, httffiJ; 19 fcT<£>«* 
igtf^Sr^LTV^o HIl 4 (B) Tl*. HI^iT^f^ 
C3*ot*7hiBLi (iligjKW *ElSft, t 

S 0 !7- KiWL 0-WL 2^*iy-^«S L 

^5pfTl-iaB$ixTl/^o #fy H^B L i ±<D7- K 
iWLO-WL 2 «iLTt^V^l:iit'7 = 

[0 18 7] jJcCNORSEEPROMlCTiai 4 
(B) <D "A-B" ^±-e^^«y- K75»^<75»rEig 
^Hl5^**tb*. 137 (A) PS^ft 

*>y 3v*fbimafctt3i-*'>-*-^ K9>r K«a> 

bJg^Sixfc h M6tftR3 OSr^LT, 0»Jx. 

«y ^Sfcfaatss* i ois-1 0 2i C m-3^jpLfc^y 

v-y 3y^?)^Sl^Sii3 1^10 nm^fc 5 0 0 

[0188] rn&tt, H7 (b) t^^nsi 

i^y 3-^K{blK^b*5*^l»iie»Bt2 6^ 
^SntV^V^«±l^ PS-)x^6tgSl^ 
\ZJ&lft£tlX\t*& 0 ^<D±\Z X J|^5nm^f)30nm 
<Dm<D*>!) ^yWt/-:lit^r^ Yy4 KMk * 

fctt^y 3 v»fbBi/^y a^afun/s/y =vifbi^ 
b4S>ry?-*yKaW3 2Sr^it, ws i 

it, cosi wy^y =i^cd^^ y9Wvk. &mt?$ 

WSi, NiSi, MoSi, TiSi, CoSi 

5 0 0 nmOf ^TM^tltV^o 

[0189] h 3 3±.\a*7- Kt^^l 

113 4^JKricStfCVN5o 
[0190] y-h^rt jy ^IftlWR 3 4 , SlJt»y- h 3 

/uy— hite^ii 3 o <D®mn. hmmmmm 3 5x 

^-hSirLtll 0. 5/imaTO. OUmM 

[0191] 13 1 5(^i-J: h®<i3 

6©-*«^»4, y-h«i!6Sl3 5Srtt^y-^ 
3 5^«A/T^-^^^1 9^y^^h61^l 
37My-M«36ia^ li?flil3 1}:li 

sn^««fssr««4i:-r5i*jey- hseeprom 
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[0192] rn?>y-^ • KwyNStttn 8. 
3 7^mm-r^^^ i J±^m±^^ti. norm*** 

[0 19 3] £ hie, :Hf)T-^eMi9iPi? 

Ji/U6 ^(DFflfi, tfiJxfiS i 0 2 ^S i Nfcif^feft* 
(S|x.tf5 nmd>fe 2 0 0 n mCQif: $ <7>JfPelJjg 2 4CJ:o 

[0194] z<D7*-?mmmi 9±»i:ii, 

HI 1 4 (B) <D "C-D" «ft±T^??«y— h<DWi&<0 
VrffiHllB7 (B) lc*Six5#ifi4:Pl«"C*>*o 

[0 19 5] Jfcfc, «f«S:NORSEEPROMT* 
MONOSiy- Mcigffl bfc*fr©«riJ*rH 1 6 

[0 1 9 6] *ajJK0»Jtt-t<O«S!«igKHttia 1 4 (A) 
£13 9* ^;<£>_h®HteH 1 4 (B) ^PDT'fe 

19, ^<DHl4 (B) K*3tt5 "A-B" ilfti-eoWffi 
1 6 iCtS^ U ^H 1 4 (B) ^jo^5 "C- 

d" m±.x*<nmmtm5 (b) tpic-cs>Sc 

[0 19 7] Hi 6|£*$;h,fcB»ffi-Cti\ Hi 5(CjbMt 

15 (A) I^SjlSMONO SS-CfeSy- FSffi 1 
3<?5«Jt*Sfflv>?>ixTV^'C. fiHC0«^cfilH i silver* 

[0198] (* 2 <Dmm<Dxm<Dm 2 comm) *^ 

««ttANDSE E P R OMIiilffl LfcWt?fc5 Q HI 1 
7, 18 bm* y ir/W#5tSr*-r^^ 

[0 1 9 9] Hi 7 (A) twit AND^^-yt^T U 
OS by^isxPfrbte&JFWZt&pi*!) iryWMO—M 

**it m—(D^z^/u±{zmf&^tix\f^^> 0 

[0 2 0 0] Ztl^tMD ir/UM 0 — M 1 5 (D$m 

vffrbl o^*9 ir/i^^u ^/ * £ StR ITf- * & 

[0 2 0 1 ] S fefc. 51« h7^^^S 2 OffiiJfflllMS 

^yir/u^n> y ^6 5 (j£|jl£>WJ£) Wltl^c 

2 co 4»ffl<o* * y -t/u*s»|***t"CV^a«Sr* Lfc 
^ 7="— *$sj£$|B L^oJ:^— *iltR*|WL 0-W 1 
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nmm (nliiEWiS) -CfcSii^rK^fa-K 
[0 2 0 2] ££>K, 11 7 (B) fCft ^^eyiryuy 

-5 0 Hi 7 (B) tc:fc^T, fe**l^»C«WTV^yu 
Rttfcjft/r^T* 11 7 (B) ^±T#lPjfcJElTC^5 
[;:4-;Lfe*LTV^o Hi 7 (B) *fcfr#f*jt;:5£ 

[ 0 2 0 3 ] H 1 8 (A) It H17 (B) td*5JtS 
"A-B" »±t?^*rffiSr*L, Hi 8 (B) fiil7 
(B) ^i3lt« "C-D" *±-e<DWfBBSr^i- 0 «*. 
It 3 nm^?> 1 5 nmOf a^iMbl 

i8~i 0 2i C m-3*»QLfc*Ky >-y = ^^^^IfS 
913 1^1 0 nm^ib 5 0 0 n m^f$ TTFM^ tlT 

v^o rix&tt, WxJt >-y 3^iMk«^b*«*^ 

[0 2 0 4] C(7)±C 0llx.fi, JfS5nm^5)3 0n 

30 *Ut #Jx.ft Pi^x;^6Hhy^-hM3 
OXVtSff ii 3 1 S4B*«Lft«, />°^-^V>/ 
LTPi?xyV6 J-iii-'5^T% #!J;Lf3:0. 05-0. 

[0 2 0 5] ^(^i 5{-y^y ir/Wg(5cO h^/W^— h 
#S»JR3 0MffifSS13 l S:gl<^>4v^ffi|:^ 

[0 2 0 6] *fc, ^/l«CDj|mifttftR6 8 i:Ni» 
* h ^/w*fe»IK3 0 S:»ric-t-5»^lc«x.tf, ^y 

3 7 ±m^mmmmjme s 

U CMPM^'7f^7^taoT hy^;wt6il3 
[0207] ^C, wsi (^y^fyyyf>f 

K) is!) zt^kOX? *y?&m* CoSi^!J 

50 ytmfe. XttAJR^y V!) = V. WS i , NiS 
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i, MoSi, TiSi, CoSi t£b*<D%LmW&frb 
^SMffliy— h33^10 nrnfrb 5 0 0 nm<7)I?£T* 
M^ntl^o Z(DfflW<y- b 3 3f3\ HI 10 (B) 

i:il8 (B) ic&i^T, iRffi£*r*[Sli:^Dy^St» 

t>\ ^oo^iKi»SSL. GSL^MLTV^o 

otPi#»#«S4 tJ*ft^«£ESWD-etS«t 5*-* 

[0 2 0 9] E118 (B) tc^ns <fc 9i::> ^^-yir 

Wxff 5 nm^f) 2 0 0 nm^f^^y ^yift 
«Xtt**^>T KR^&4SJimifitRIK6 8£ 

3 1 , laxxfrnmif- b 3 3 d x *) . mffiwmmizwm 

Ztiltmt&tk&tiflULh-t FiEE P ROM 

■fe/^»rtSixTi30, KtbTfi, 0. 5 

/zm^TO. 0 1 m m^±«!:t5o 

[0 2 1 0] Hi 8 (B) <DX 51-. /BW*ftiB:JK6 8 J* 

b»j**n**3fts, y-* • KWy«Wt**tlc 

• K^yNaffiftl3 7tLtlj:, fllitfJ^lB 

7 * y **S8SdS 1 0 I?- 1 0 21 c m-3 i: 4 30 
5 «fc 5 l-S££ 1 0 nm^?> 5 0 0 nm^tM^t 

v^o rne>NaitsitJi3 7«if s/ hib l* 
rsu-BWg-rsy ^ey ir/up±T-*^;$n> andsw^ 

[0211] ^f;, s/^S^#|S S L, GSLIt 

mm<y—b3 3\zmifii£tix^x y ^py^wa*»t? 
wlo-wl 1 5 tmsxmi&£tix\t*z 0 

[0 2 12] :^T\ 111 7 (B) Mil 8 (A) \Z 40 

3 3Sr>/- bmmt L/cMO S F E T <*r l,xmt3t£tlX 
7£y-*. KKvtttiU S"Jffliy— b 3 3 

[0 2 13] ^ay^lRhJ^^Sl, 

s 2<ay- h®^coy— hgts, ^*yt/wy- 

fficoy— hfi J: f9 tfi< . CTx.fi, l M mJL^T0. 02 
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[0214] Sffir#fflS £ Lt S i N^ttjfetNK 

[0 2 1 5] 111 9 (A) tut*. AND^^eytyUTU 
<D«Pffi|HlgSig^Sn5o MONOSiy-hli^r 
tf^MOS h^y^^^^/^WHtty^y iryu 
M0 -Ml 5^«flW?fir^JlcmHE$tl. — 

h7^^S 1 ^LTf-^fe^B LlC««*n 

[0 2 16] ^rti^ftKD^^rV ir/UMO — Ml 5 <z>SiJfflI 

5o r-^feMB l csofcato^ ^ y ^ 
*j»«srt::/n Hasans s L^ftttSivci^o 

[0 2 17] $ fel^ Wih?^? S 2 0>f|§lJ«lSffi 

^yt/^n.y^65 SrMLtt^o 

2 CO 4 CO y * y -fe/^* s Sf3l* * ^ £ 0!l Lfc 
^ LSitff-^WJftWL o~w 1 

[0 2 18] ££>tC, 019 (B) J^Vzfvy 

fcfcfc* h««iJ: 9 tTco^co^^LTV^^o 
Hi 9 (b) fcisvvr* ;fc&;fyftic^LKT^s:/n ^ 

iStR&S S LCD_ktCtL fcf y bm=*>"?? b 6 6 7&5IStt 
e>*LT^t\ HIl 9 (B) ±T*fa«£t>*Ti^£ 
\fy hiBL5(l^®^Mh7y^^S 1 ooffiifc/l 
(C^-xbtlTV^o mi 9 (B) <£T\ 3fe**|p] 

iCjffiWTV^S^o ^yil^GS L(OT*^tt#iiy — 

^ai^ h 6 7^Kttbn-c, *aiy— ^sl^ 
b«« h5y^#s 2^mte^xbivc^£ 0 

[0219] 120 (A) 12* H 1 9 (B) K:fc$tt5 

"a-b" m±x<Dmm*7ni,, 120 (b) urn 19 

(B) KtortZ "C-D" «LbT-<at«Ba&*"t-o CTX. 
Ji> 0. 5^5)10nmroSS^e)45^y3>»ftJfi 

W7^tt, Mitf^y v/y^y^ws i 

Sfcte. NiSi.MoSi.TiSi.CoSitJKy 
v^y =i>(^^^ y^*3t^6*6»J*iy— h 1 02)5 1 0 
nm^^ 5 0 0 n mG0J?£ T*^^£$n"rv>-5 0 
[0 2 2 0] m20 (B) <Dmm\Z7jk&tlZ>J: b 
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SftTV^o ^^±[^ N 0flx.fi* i¥£ 2 nm*>& 3 0 n 
1 0±»Ctt, Mx.l^y 3^1^ 1 0 nm^5> 5 0 

[0221] PS^/uechy^ 

^-h»»«7, l{$iii8, ^^«8«9, & 

»ofc««S:fTd r itf"Cf5. 
[0 2 2 2] *fc % ir/i«^JimifilMI6 8 c*rN§!i#;ffc 

^b, CMP (Chemical Mechanical Polishing) & 
£.Xf^v^'<y?\Z£.^X hy*^- h*fe»JSS7g|5^ 

[0 2 2 3] 15, 6. 16, 2 0 K^£nfc7l2iffi-0 
EEPROMir^J: «9 fc»£&*«ffi:J3±OT|lj*«JEE«r 

[0 2 2 4] iot, *«EE36SHttPSnSia»^ffi8l«: 
SfeKi* S^aS^*— hS^^ey ir/wirit^LT. MONO 

[0225] *fc, hmm*j&rfLi-z>tz?><Dy p 
[0226] Sfcin i 9^12 o-eni«h7y^ 

^^MOSfS^SrtoTt^S^^^y ir/u^PCMON 
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os«ig<b UTt>&i\ rco4§£\ iRh^y^^t 

[0 2 2 7] J«*©v^ix«>*tttA«W* 

[0 2 2 8] £fc, MONOSa^*yt/M;*5^-C, 
14oi£T£r0»-e#6fc«>S i NS: 1 2 n mJ^Tl-Mf 

[0 2 2 9] *fc(fi*BMI*s«x.tf 0 v± 9 tift^*^ 

[0230] (m3<Dmm(omm) m2i (a) k** 
[0231] nt% * 

30 ^(i_h[5g, TRirt^V r e f £9 t**vHli:iot 

ICV r e f «t *9 tt/h* < . 31« h9V^*«5HMtV t 
h s g £ 9te*#vMitfc&oTV^ 0 
[0 2 3 2] Sfc, Vm2 l (B) M^-TJ:? 

[0233] nt% tsa*«ii-ctt> ^^raffico^ 

40 *(i±Pg, TPli:t>l-Vr e f iH^S^fit/ioT 

v^ 0 »S*«tlB-ett. *OHt^M«±PB^V r e f 
«t 9 tt/h* < . fro. mRh?>'iSx*<DtMK.V t h s 
g X «) fc^fv^iiotv^o t©THttv t h s g 

[0 2 3 4] lk\C m2 2 (A) SrfflV^T*HJSJKIiSr 
NANDfEEPROMClffl Lfc»-&<OR*ai L»f^ 
S:lftW"r*o tj/ M|BL«:^!>f t-^tfe*t7P 
-r^y^U ^^tHUil^^nfc^^ey ir/UM2(D 
SiJtWy- KO«JESrR*WL«BEV r e f , ZtiSkfttD 
so ^^y ir/v-M 0 , Ml, M 3 7^M l 5 coSU^y— h <D 
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®EE£r#iiitR^m llIIEV read. ittR h 7 
*S1, S 2<T>¥— h«BESr«jK«BEVc c, V — 
^rOVHT, tt^tii lIRSiifc^ * y t;i/M 2 |:S 

[0235] m^mi^mn^titi^^u ±^ 

M2WH(tV t h#V r e f <fc 9 fc^C#V>*#iA^® 

[0 2 3 6] m^LT, IS^UiUgtR^iXJt^y «> 
ir/UM2C0BMiV t h j&sv r e f <£ <9 t>/J> $ l^SS^ttl L 

[0 2 3 7]::t'Vref f*«*ii*#ttOHffl* i» 
*#t!BO|8lfjIO^ MOBJE-Cfc 9 , V r e a d ii 
*jR«0»Hi«fc 9 fc»SV*«JE-0*>9, VcclilRh? 

[0 2 3 8] SfcIRh^y^^Sl, S2<oy-h 20 
UV c c <Dfrt>Q KB 2 2 (B) [C^ 
tJ:5i:Vre f S:4itfcft^. 

[0 2 3 9] HI 2 2 (C) J: 5 

hSl. S 2\CV read Sr#X.ttftV^ 

[0 2 4 0] 11 2 2 (C) -CV readSrVcc 

t«L<KtLTtSV>U V r e f c c <h^L< 

[0 2 4 1 ] Jfcfc, 0 2 3 (A) «rfflV*T**16»tt«: 30 
ANDSE E PROMUlffl Ufcli^O^— ^(O^ffl 

Lf;g}:7D-r^ >-^lc U Steffi UB^n*:*^ 
y*^M2(Z>*JffiI^— FC0SJESrSc^fflL«£EVr e f 

#NiltRK^a 11EV read l^KS U iltR h 5 V *J 

x ? s 1 , s 2 coy— hffl;i££rffl;2SCS;/£ V c c t It, 

V — ^^S ource£:OV<tLT, K^ttSUStRSft 

[0 2 4 2] ■r*fe*>, «E*fflUil«Sixfc^ j ey'fe/w 

M2<£>BHIV t h^V re f«t!3 t>* # V # 

yy ^-^m&£S:o 0 rn^*tur«E*muiiR* 

tb/c^^-y t/VM2(^HIV t h#sv r e f ± 0 t>/h$ 
^tt*tBH*ffii5>ll ^^ey ir/UM2(4^->-i-5^T 

[0 2 4 3] ::t'V r e f 50 
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^ffitOHfiOtfPdJOliEE-efc^, Vr e a d 
ffi<7)BBffi«t fciS;V^JET*>f9, V c c (SiitR h 9 >^ 
^^Sl, S 2<DmW.£ *) tiSV^JE-Cfo^o 

[0 2 4 4] ^/ci^h7y^^Sl, S2£>>r'-h 
i: Lt V c c (Dftfc D 2 3 (B) 
•Tct r e f 

[0 2 4 5] El 2 3 (C) tC^i-J: 9 \Z V r e a 

d£-£;tTt>ft</\, 123 (C) T\ V r e a d 

SrVcctLtta^U Vref^rVccilttS 

[0 2 4 6] <c*5, 12 2 2&VI2 2 3K*Lfc^«[IIg& 

fco-CV^fii*, **y*/ufc[iat*»3Stt>*y«ig£ 
:ot^, iltRh^v^^ir^^eyir/v 

h 7 y^ * £ ^ * y ir/WHJcoEE 

[0 2 4 7] NANDXfiANDSEEPROMCOgc^ 

*t»*36«K*lH L^FtciSW^— Mc^^mffict «9 t3 + 
[0 2 4 8] HT\ m$l h7>^^Of ir-*^=»> 

y^^^coii^vth s g , »#a*^ j &y<oi8Mi[*s 

V t h wt'$)5S^ miRP— MffiV s g % L 
hSE^V r e a d £ L/cl^, ^8(^J:p 

[0 2 4 9] 
[IS8] 

(Vsg-Vthsg) ^ (Vread-Vthw) 
[0 2 5 0] ^7t. *StlfiO»tt^*5V^"CttR*ttlLill 
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[0251] &tz, ^mm<omm\z^^xm^hy>^ 

BMlSr* * 3 -fc/u*>}H*BMI * m C\z~tZ> Z k tf^mx 

[0 2 5 2] #I1S^1I^N ANDIE E P R OMl: 
4, 5, 6, 7f£*$jh,<5ii0"?S>*o ANDSi 

EEPROMicafflufc»&o«|E«ia«na* 

WrffiEtt, Ell 7, 18, 19, 2 o K^£ft5iI9 r* 

[0 2 5 3] EUi^KW-ett* NAND, NORMA 
NDSE EPROMtW: LTV>6^PJ<7)||JEJgffi(i 

[0 2 5 4] Sfc* * y lr/u«it£ LTiWB^— hSi: 

MONosfitwcRBLfc^ rnic»6-r«wr*fli 
fc5 0 ::x% MONos^^ytu y— h«sa** 

*SIJiT<PONO (Oxide-Nitride-Oxide) jjltcEPAP;* 

[0255] »aiy— haa^*y-ef4, 

h ^ * asy- h co m >r v * - tk y *&»jKas#ffii- * 

«^aisp**t5ri:^*<, -Y^*-^yjife»iK&vh 

[0 2 5 6] *fc#SaS©JKlfi-CttBl2 4 (A) 

<t 9 i: V r e f «±(OSfi(Of # iX^g t , Vr 
e f £AT^>BMi^JB**»i:Sr*U, -oco^^ey-ir^ 

■ra#«[^*y-fe/Hwa[ffli-4r tt-e#5o r<E>»^ 

(Ox — ^OfE«JRl®Sria2 4 (B) Srfflv^TfftP^-r^o 
[0 2 5 7] #fg^^ey "fe/u^*3i^T % — oco^^ey-fe: 
/VKE«-f-S*»«>*Srn (ntt2KiOiM) fit 
LT, IMK0lKtMOt*fc: "1" sRtt. "2" • • 

"n" ftmk-fZ* £fc "1" ftMk "2" *»*rE»J 
t^m$:V reflit5h ±^Lfc2ftt^^ey ir 
,K7) "jh*«HB m ^#M^^ey ir/KD "l" 2{g 
^^-y ir/KD " V r e f " Sr^HK* y -feyUO" V r 

[0 2 5 8] *fc, ^3CD3IJ£co^tCjolNTfiiltR h 
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7^^©HIV t h s g 1 "tKfig- w n*«ffieo 
r e f 1 —V r e f n - 1 COt *1?tlfrk W r t 

-c* 3 <Dmm<DBm k ra«^s»*sr»* r t ^-e# & e 

[0 2 5 9] 36W0H16^ffi«:±IE**«y^K3eSix 
[0 2 6 0] 

[mffi^ffl*^^] 

[mi] (a) «\ ^ i (nmm<DMm\z}5rtz>7-*-? 
m^mismft&m-rm&mxtb*) , (b> h n^i 

#*EI (C) 14, ^1 co^JSco^fll^^ttSx 
20 — ^w|E«ttllBw— «Sr*^IM<IB©»*BI"C*>*. 

[El 2] (A) f4, *l<oSHfto»«^*3»tsy- K 

(b) 14, 5p«HBtt^*y©y-K^*-f 
[13 3] mi <oni6<ojBii^*5»t*y — Kf^^^- 

^*#*UfcWflQR3e«r*i-HI«i: V r e a dt« 

[04] (A) f4, *1 <0*16<0»«»ca3ttSNAN 
D7«^ey t;KD- ^JtD^ffiIUSS0T-fc«9, (B) (4, flt 

fcSo 

[0 5] (A) 14, fn 0*3lE^JKffiJ-*5ttSMON 
OSlNAND^^yt/^4 (B) K:fc5tt5 "A- 

b" «»±co»rffi0T*fo«9, (b) *4, m\<ommmm 

|:t5W5MONOSlNAND^^yt;KOi4 (B) 

[0 6] (A) (4, »10|llft<0»*<0*»W^*3*t 
SMONOSSNAND^^y ir/U(DM 2 <E>#||<7)^ffiHJ 

Bi-efcu, (b) f4, ii(oHi^ii(DSio» 

40 WcibNtSMONOSSNAND^* y ir/U^0 4 
(B) (CjoitS "A-B" »±COWfffi0T*fcSp 

[07] (a) (4, ^ i o^jsco^ii^m 2 <D&mm 

{Z&rtZT&my— hSiNAND^^E-y-fe/^04 (B) 
t^^ottS "A-B" ii^ilit^l (B) (4, ^ 

AND^y iryu<7)04 (B) 1^*5 Jt 5 "C-D" 
cD»r®0T^So 

[0 8] (a) (4, m2(Dmm<DBmizirortz>7 f -? 

so f4, S2(^*JS(7)^tC^(tSx-^^fEti«ffi^^J 
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[19] (A) tt, m2<Dmm<Dftm\z&ttz>'r-? 

(D) tt, »2<Z)||JS(0^ffi^^tt-57 f -^OfElg^ffi io 

So 

[110] (A) tt, *2<Oj|lfi^)»*^*5l+aNA 
ND^^ey ir/W>«ffi|§]ifelI]T-fc!9 , (B) tt, ft 2 CO 

[111] (A) H\ ^FflHStt^^ey^f*— ^fiWW 

ttt*i-H"c*o, (b) #<<^A«w^*a*n 

fctttfcOJFflBBtt;* ^ y Sr*t«aH"Cfc 5 . (C) 20 

m-rm^mxfov, (d) b\ iE«w**«Sixfctt« 

[11 2] (A) ft, MONOS^*y©tB*^fflt 

Hfitoga«S:^i-|g-efc»9, (b) «u monos^^ 

[mi 3] (a) ji, MONos^^yof-^ss 
#tt^ifi»is i NiRffflfe#i4Sr^i-ig-efci9, 

(b) E««r*»aisixfc*«i^ii«tt^*y«: 
«-r«stH-e«>o, (c) n % A«^sa$tt^ttiB 30 
0>*«s«:* * y S:*i-«s;H-efcao 

[114] (A) ff2^t^|^XlOX» 
Wd&ttS NO R ^ y -ir/KO^ttlHlSSl-efe «9 . 

(B) |i, 9S2<DmM<DJ&m<DtlSl<D&Mm\Z.&ttZ>N 
OR^^yt/K^±Iit*$>^) 0 
[115] »2<O||JK<O»lt©»lO*»0y^*5V^ 

NOR^igy— H^i^^ey col 14 (B) CO "A- 
B" H_h"C<0»fffilo 
[116] ft 2 (OHJ&CO^filcOft 1 C0^^i|lC*3V> 

NOR MONO SS^^e y C01 1 4 (B) <7) "A 40 

-b" m±x(Dm^m 0 

[H7] (a) is, 9S2(Dmm<oj&i&<Dfis2<D&mm 

(B) f*, ft2O^SE^ffi^m2^^0iJlCioV^ 

[118] (A) tt, 117 (B) fc*5tt6 "A- 
B" SiiTOliffiitfc^ (B) ii, 117 (B) \Z 
"C-D" ^±T*CO^r®lT*fc5 0 

[119] (A) fi, ft2 0Hlg^ffi(Oft2(DS?B 
MtCio^-C, ANDMONSS^^ey(DfilHlKit^ 50 
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9, (b> n % m2<omt&<omM(om2<D^mm\z^^ 

T, AND MONOSS^^yo±ffiiT^5o 
[12 0] (A) tt, 119 (B) 1:1*5 tf* "A- 
B " «UtT*oWrffiBIT-*>»9, (B) 119 (B) |£ 

*3Jts "c-d" m±x<Dmmmxhz> 0 
[121] (a) %z3<Dmm<DMm\z&rtz>T- 
*<D&»#tm<D-m&&irnm<D&iRBi-e»>*) * (b) 

[12 2] (A) li. JR3W*ltO»tt«)NANDS 

(B) 13, ft3 60^Jfi<D^<30NAND^^-=ey 1^*3 *t 
5R*tHL«ifP«:«-rJIS2^)«<OBI*BI. (C) fi, ft 

3^i«i©NANDi^^y i-^tt^Sc^m lis 

[12 3] (A) «\ ft 3(D^JSC0^t|(7)AND§!^ 

^y jc:fcttsa^mLtt^**i-ft i ^joihikei, 
(b> m 3 <Dmm<Dftm<D an vm* *v Ktsttz 

R*aL»fP«r*-rtR2«>«©ia*H, (C) tt, ft 3 

S^ft 3 ^OEIKia-CfcSo 
[12 4] (A) tt\ 2ffilr/vK:fctt5^— *SEtfrfc 

Mitit^^ (b) i*. *«-t/H-*5ita^— ^ 

[12 5] (A) , (B) , (C) tt*^>»i!iy 

fcf9, (D) , (E) , (F) 12, «OMONOSS 
[12 6] (A) tt^fettflf^iSJt*^— ^Ettt* 

m&m-rmx&>*), <b) fl6*a«^*5tt-5»*a 

**««r*"Mt*H-C*>0, (C) f±, a*tt»t*5»t 

[12 7] «(ONANDS^^ey ir/KO-r— ^oofE 
«tt««:*i-|g. 
[12 8] ^NANDS^ y ir/KDtt^tB Lib 

[12 9] (A) (3. «(7)NANDS^^yt/KD 

#WWr^©BIII[*ffc«r*i-BI"C«>0, (B) li, 
(DNANDi^ y -feyKoisit^ffiw^bSr^i-ia-cfc 

1, 27, 55, 56, 65 * *r V ir /U>^ a y ? 
2,6 1 B Lr3>^^ h 

3 SL^y^n 

4 Pi^SM^ 

5 Nf!)x;V 

6 Pii/i^ 

7,30 h h ffi^fil 

8 , 3 1, 5 2, 5 9 ft^^SlJ! 
9 T/nr/^teiW 
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3 3, 5 3, 6 0 mffllf-h (F— K*SQ 
3 4 #-h*w7fflUtk 
3 5 hfflSfefUK 
3 6 ^-^yiryuy-h 

18, 2 1, 3 7 y-^- K^yNSfeS 



3 8, 3 9 h 



1 6, 

h«JMK 

(f y 

2 2 =i>?7 b 
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* 2 e m^mmm 
32 >r^^-*y«iw» 

5 0, 5 7 

si, 58 y — * • k u>r ^tttfcJi 

6 6 try h^v^ h 

6 7 *iiy— h 
e 8 jimiftiKK 

BL, BL1, BL2 fcTyhijft, 7*— 
GSL, SSL ^ny^iRI 
10 M0-M15, MO' -M2' ^^!)t^ 
S 1 , S 2 IKF7y^^ 
Source y — 

WL0-WL15 X — ^il^Sf* (17— KM) 
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Vread 
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spec 
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